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1）采用 PCR—DGGE 技术在王湾表层海水中检测到了包括 Alphaproteobacteria、
Gammaproteobacteria、Bacteroidetes、Firmicutes 和 Actinobacteria 在内的 5 个类




2）分别构建了湾口 Stn1 和湾内 Stn5 两个站位的 pufM 基因（编码光反应中心 M
亚基）克隆文库、dddL 基因（编码 DMSP 裂解酶）克隆文库和 g5 基因（基因转
移因子的结构基因：衣壳蛋白基因）文库。分析发现，湾口 pufM 基因的多样性
高于湾底；且在湾口具有更高的 g5 基因多样性；而 dddL 基因的多样性在湾内较
高。 
3）采用实时荧光定量 PCR 技术，分别以 16S rRNA 基因、玫瑰杆菌-红细菌支系
















×108cellsL-1 和 8.1—8.4×108cells L-1，湾内细菌丰度略高于湾口；湾口和湾内的






















Arctic ocean contains a huge number and variety of microorganisms.These 
organisms not only are an important food source in marine food webs，but also play 
crucial roles in the cycling of organic matters in marine ecosystems.Understanding the 
Arctic marine microbial community structure and determine which bacterial groups 
are the dominant members are very important. Roseobacter clade is widespread in 
marine environments, and is known to be important in aerobic anoxygenic 
photosynthesis， carbon monoxide oxidation， sulfur transformations， aromatic 
compound degradation，production of secondary metabolite and release gene transfer 
agent, suggesting that Roseobacter clade may play an important role in the 
biogeochemical cycle of marine top layer ecosystem. Previous studies mainly have 
been performed in tropical and subtropical regions，rarely conducted in the cold polar 
areas. Kongsfjorden is a typical Arctic marine ecosystem，where glacial meltwater 
obviously influences the marine bacterioplankton community during summer season. 
Study on bacterioplankton community composition in Kongsfjorden can improve our 
understanding of the influence of environmental changes on marine ecosystem in the 
Arctic fjord. 
PCR-DGGE method was used to compare bacterial community composition in 
surface water and sediment of Kongsfjorden；gene clone library-based methods were 
used to analyze the diversity of specific functional genes in environment；Abundance 
of planktonic bacteria and Roseobacter-Rhodobacter clade was detected based on 
qPCR. The main results were as follows： 
1）Dominant members of surface water bacterial communities fell into 5 groups, 
including Alphaproteobacteria，Gammaproteobacteria，Bacteroidetes，Firmicutes 
and Actinobacteria. In sediments, dominant sequences fell into 
Alphaproteobacteria，Gammaproteobacteria，Deltaproteobacteria，Bacteroidetes 
and Firmicutes. From the entrance to the inner part of Kongsfjorden，surface water 
















found in the inner part. In addition, bacterial diversity in sediment was higher than 
surface water. 
2）Based on pufM gene（encoding the light-reaction center）, dddL gene（encoding 
dimethylsulfoniopropionate lyase） and g5 gene（encoding the major capsid 
protein） clone libraries, compared with the inner station Stn5，the entrance station 
Stn1 showed higher pufM and g5 gene diversity. However，the diversity of dddL 
gene is higher in the inner station Stn5. 
3）Based on real-time quantitative PCR,planktonic bacteria abundances were 7.7— 
8.1×108cellsL-1in the entrance part and 8.1—8.4×108cells L-1 in the inner part，
respectively. Abundance of Roseobacter-Rhodobacter clade in the entrance part 
was 9.4×104 cells L-1，and was 6.0— 6.7×104 cells L-1 in the inner part. The 
proportion of Roseobacter-Rhodobacter clade in total planktonic bacteria was less 
than 0.01%, suggesting that such clade accounts for a minority of bacterial cells in 
bacterioplankton community in Kongsfjorden. 






















占地球总面积的 1/25。冬季北极海冰覆盖面积约 1000—1100 万平方公里，夏季














大洋，平均深度约 1200 米[5]，这里冬季从 11 月到次年 4 月，长达 6 个月。5、6






































同，细菌丰度在 0.4—36.7×108cells L-1 范围内变化，由于海冰中的溶解有机物
（DOM）浓度高于冰下海水，所以海冰细菌的丰度要高于浮游细菌的丰度[12]。
北极海冰细菌主要包括以下三大类群：Proteobacteria（主要是 Alpha 和 Gamma







分布着数量庞大的浮游细菌，数量级在 106—109cells L-1[17-19]。已有的研究表明[20, 
21]，北极海域浮游细菌中的优势种群主要集中在 Gammaproteobacteria、














































































积物到海冰都有高丰度的玫瑰杆菌[33-36]。该支系细菌，如 Citreicella sp.、Loktanella 
sp. 和 Oceanicola sp. 等 （ http://www.roseobase.org ） 在 α 变 形 菌 纲
（Alphaproteobacteria）的红细杆菌科（Rhodobacteraceae）中形成了一个相互关
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